HiFi ICC Exporting HIFI spectra to CLASS

HiClass exports HIFI spectra from HCSS to CLASS.

Used a lot recently since we collected interesting data
e => user feedback.

HIClass creates a CLASS readable FITS file.
HiClass is offered as an application for HIFI SpectrumDatasets.
Some limitations:

— CLASS expects regular frequency grid

— Data need to be resampled, stitched and space craft velocity corrected
before export.
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HIiFicc

Standing Wave Removal

Adwin Boogert, NHSC/IPAC, Pasadena, CA, USA
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HiFi ICC Level 1 — 2 Processing
Standing Wave Removal: the Problem

Standing waves from optical and electronic components seen (as
expected) in HIFI spectra. Pipeline removes those by using appropriate
chopping against sky or load, nodding, or frequency switch. Standing wave
residuals might still be seen in Level 2 data. Wave-type is HIFI-band
dependent:

*Diplexer bands 3 and 4 *HEB bands 6 and 7

*Beamsplitter bands 1, show sine waves with waves are not sine
2, and 5 show sine amplitude increasing to waves. Requires
waves IF band edges special treatment, not
discussed here.
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HiFi ICC Level 1 — 2 Processing

Standing Wave Removal: Principles
Steps to remove residual standing waves (SW), with as little

user-interaction as OSSibl e: HH1_HIFI before and after (red) fringe removal
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*Separate SW from:
— other baseline fluctuations,,;
— emission/absorption lines ...

0.02

0.01[

(=]

.00 -

*Fit N sine waves with differen¢
periods, amplitudes, phases t0 ™ [ime conponen
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baseline-subtracted, line-masked spectrum.

*Subtract SW f{it from original input data. Caveat: should be
division, but often not possible as 'continuum' level uncertain.
Not big effect as SW amplitude <few%
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HiFi ICCE Level 1 . 2 Processing

Standing Wave Removal: Principles

« Baseline and mask determined using iterative filtering, smoothing, sigma-
clipping algorithm. Needs to know 'typical' longest standing wave period,
to separate waves from other baseline structure.

* N sine waves A*sin(x)+B*cos(x)=C*sin(x+phase) fitted to baseline-
subtracted, line-masked spectra iteratively:

A) Determine period, amplitude, phase of wave 1 at minimum chi*2
B) Determine period wave 2 at minimum chi*2 in sine-wave subtracted data

C) Solve for amplitude and phase combined waves 1+2 using 'LU' matrix
decomposition in original input data

D) Subtract waves 1+2 from original input data
E) Repeat steps B, C, D for waves 1+2+3, ..., 1+2+3+...+N
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HiFi ICC Level 1 — 2 Processing
Standing Wave Removal: in HIPE

*FitHifiFringe: HIFI standing wave removal tool.
Available in HIPE 1.2 and 2.0, but still being improved
based on ongoing PV experience. Makes use of core tasks:

— FitFringe: fits sine waves to SpectralSegments
(basically, any wavelength [in micron!], flux
spectrum). Not instrument specific, i.e. could be
adapted for use with PACS and SPIRE spectra.

— SmoothBaseline: used by FitFringe, but can be used
in standalone mode. Returns baseline AND line
mask. NOT a polynomial baseline fit, but rather a
smoothed, clipped version of the spectrum. Use
with care!
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HIiFicc

Most relevant FitHifiFringe input:

WBS or HRS SpectrumDataset
nfringes: number of sine waves to fit
Plot: O=not, 1=most important plots

Averscan: determine SW from average of all scans,
and subtract that from all. Might be useful if waves
are weak.

Doglue: determine SW on combined WBS sub-
bands

Midcycle: typical SW expected in data [MHz] Longer
period structures are assumed to be baseline or sky
features.

Cycle: longest period SW to search for [MHZ]

Output: sine wave(s)-subtracted SpectrumDataset and
list of sine wave parameters fitted
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Level 1 - 2 Processing
Standing Wave Removal: in HIPE

B4l  HIPE 2.0 - fitHifiFringe
File Edit Run Window Help

SRON. |
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| Clear || Accept |

M el PR o |
| /1 Editor x (—o
| D fitHifiFringe x
Input
sdsl™*: & sds_lev2
nfringes 1 |
ncycle 450 }
plot : [1 |
averscan : []
doglue : [w]
midcycle : |150,0 |
cycle 3000.0 |
rOutput
Variable name for result: |result |
-Info
readchy 6‘
status:
progress: 0% |

| [ 115073382
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HiFi Level 1 —. 2 Processing
ICC Standing Wave Removal: in HIPE

FitHifiFringe shows fitted periods, amplitudes, phases in
HIPE console and by default produces 2 plots:

*ChiA2 as function of period. *Result plot: input data,

Minima found are indicated , baseline, , Sine-
with red vertical lines wave subtracted spectrum

Sine Wave Removed in HCSS

3.6 E_I IW (= L A B I_: Before (black), Sine Fit (green), Baseline (blue), Mask {orange), After (red)
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HiFi ICC Level 1 — 2 Processing

Standing Wave Removal: Future

FitHifiFringe will keep evolving as more PV data
becomes avaivable and the 'problem' becomes better
constrained

*HIPE 3.0: manual masking possible and ObsContext
in/output

*Suggestions welcome

*Removing band 6 and 7 waves a different problem,
which cannot be solved by fitting sine waves. Alternative
methods are being worked on.
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RIFIjcc  Adjusting the HIFI Pipeline

 The most appropriate level to make changes in the HIFI pipeline is
processing from Level 1 to Level 2. At this level is may be necessary

to:

Resample onto user specified grid.

Stitch subbands together

Correct for standing waves

Remake spectral cubes

Run a spectral survey through the deconvolution tool
Export to CLASS

Etc...

 The pipeline allows to introduce these changes my altering the
Level2PipelineAlgo.py

— The file is found in

<hipe directory>/scripts/hifi/pipeline/generic/Level2PipelineAlgo.py
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HiFljcC How to setup HifiPipelineTask

e HifiPipelineTask is the jython task which controls the HIFI pipeline.

— This task is activated by an observation context present in the Hipe
session.
— For the Hipe 2.0 RC3 version use the following:
» Change to Expert Mode
» Turn off palStore option
e Turn off Quality plugin.
» Type in: Configuration.setProoperty(“hcss.ia.pal.store.spgstore”,”{dummy}”)

— Select run levels (for this example, | set fromLevel to 1.0 and upTo level to
2.0

— Press “Accept” to rerun the pipeline.
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HIFE 2.0 - hifiPipeline

|

File Edit Run Window Help

MeH& | = > »

| Editor X

[ 22 varia.. x

[ [] Obsids to use.txt % abs Tﬂ hifiPipeline x

ObservationContext
Instruments:
fromLewel
upTolLewvel
palstore
hrsalgo
whsalgo
levelLAlgo
level2 Algo
obsid
Database
hifical

aux

save

quality

| go to basic mode. . |

-

1.0 Y

2.0 }

@ <Mo variakbles>

- - I
[¥] HRS-H [¥] HRS-V [v] WBS-H @BS—V

hifi_icc@iccdb 1. sron.rug.nl

|

El console x

HIPE%:EEEfﬁffﬁﬁfirvati0n[1342181167,poo1Nam9=uobs_134218116
HIPE>

P @i B @
% Tasks x

@
@
@
- @
@
-]
— @

|
= Al
= Applicable

— @ doDeconvolution

level2Pipeline
localstoreWriter
pacsPropagateM

qualdssessspireLevel0s
qualdssessspirelevel 1
qualdssessspireLevel2

simpleFitsWriter

% By Category

etakeywords
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HiFijc¢ Altering and applying an updated
Algorithm

Copy the Level2PipelineAlgo.py to your own area and rename the file.
Edit the algorithm file.

— In my example I just comment out the doAvg task. And add a line for the
pipeline which reflects that I've done this.

In the leve2Algo input window for the task dialog, add the new file
name for the algorithm you have just edited.

Set fromLevel to 1.0 and upToLevel to 2.0 in the dialog box.
Run the pipeline by pressing “Accept” in the dialog box
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4| HIPE 2.0 - Level2Pi.. Algo.py
File Edit Run Window Help
el=E NERECE NPT
| Editor X [=a]| 48 V.. _no|ldTa. % (=l
- I = = =
[ ) obsids to use.ta {2 hmPlpeIlneT Level2Pi..Algo.py x ® - BAppllcable & By v
1P from herschel.hifi.pipeline.product inport ConvertFrequencyTask “[l|||e obs @ doDeconvoluti E;User areas
from herschel.hifi.pipeline.util import Pipelineltils ©p i -3 Home Folder
% from herschel.hifi.pipeline.generic.PipelineModules import * - @ levellPipeline & = Desktop
4 from herschel.hifi.pipeline.generic inport Pipelinelonfiguration e #- = Documents
5 from herschel.hifi.pipeline.generic.utils import ChopperPosition @l - (= Download
£ from herschel.hifi.pipeline.generic.0tfMappingPipelineAlgo import runOtfMappingPipelin e pa-:sf‘r-:-pagatl» ) LBE."PM
7 from herschel.ia.pal import StorageManager e _|ual,-:-‘ss-?ssS}E-! '_LBh!f'
% from herschel.ia.pal import MapContext r® _|ua|,-:-ss-fssS|j-! (5 hipe.v2.0.0.RC3
. \ . - @ gualAssessspi & [= apps
9 from herschel.ia.dataset import StringParameter L @ simpleFitswrit] & (= pin
10 from ja\.fa.'lang '!mpor't String % By Category & & config
11 from java.lang import Boolean & = data
12 &= doc
12 def TevelZ2PipelineAlgo(task): & = jre
14 # get obs, htp, apidName: = E%scnpts
15 if task.obs==None: »fugexampms
16 if task.htp==None: = = hifi
17 print 'No ohservation context, no timeline product provided to the task. No p '+L[Ebdp
12 return - & pipeline
14 else: & generic
20 htp = task.htp L CenericPipeli
21 apidiane=Fipelineltils.getApidiane(htp.neta["apid"].value) :: Level LPipelin
22 obs = MNone
53 olee: L Bl:rsOthappingP
24 obs=task.obs [
25 if task.htp==None: It%\;bsl. Task
26 apidiane = Pipelineltils.getApidiame(task.apid,obs.level.get("levell")) 'L[Ebscri;;?: inetask.p
27 it task.obs.level.get("levell").getProduct(apidNane)== None: @ B pacs
28 print "No data available for obsid: " + str(obs.obsid) + " ; apid: "'\ - (= spire
29 + apidName+" Continuing to process for other spectrometers.'; @ cmd.py
30 return obs @ input.py
31 else: ~# |_pdb.py
32 htp = obs.level.get("levell").getProduct( apidName ).copy() # = sre
22 else: - == yninstall_hipe
34 print "please do not provide both an htp and an ohs plus apid" ~ B HIPE_InstallLog.log
35 return — 2 installed. properties
36 # get access to the calibration products — — || installed.userlibraries
- hll ~ B project.xml
| D T & source.csn
-~ [ source.sh
El console x - (= Music
[TTTTT TR TTTTE \USTUSy AW TUST [ WU ¥V I TTUNML S Ve T= L., U TULE Ve Ty W= TTTT T TS T L. ST T "-'“j "-Bpa(s
se,save=False,quality=False, tnVersion="default",execMode="INTERACTIVE") @ [ Pictures
FProcessing pipeline: from Jlevel 1.0 to level 2.0 & (= Public
herschel.share.util.ConfigurationException: Property not defined: hcss.ia.pal.store.spgstore - [ scripts
HIPE> Congfiguration.setProperty("hcss.ia.pal.store.spgstore”,"{anything}") - (= spire
NameError: Congfiguration - [ training
HIPE> Configuration.setProperty("hcss.ia.pal.store.spgstore”, " "{anything}") & (= Workshop
.|HIPE> Configuration.setProperty("hcss.ia.pal.store.spgstore”, " {dunmy}") — = hipe |




HIiFicc

Editor x
| Obsids to use.txt 42 hififipeline % obs_1 E Level2Pi..0AVg.pY X ')

19 frequencyConverter(Chtp=htp, to="ushfrequency')

1 else:

1 frequencyConverter(htp=htp, to='lshfrequency')

2 # LSR correction

3 doRadialVelocity(htp=htp)

4 # create Tinear frequency grid

5 grid=mkFreqCrid{htp=htp)

=S # do the frequency resampling wrt the Tinear grids

| doFreqCridChtp=htp,grid=grid)

B 1T PipelineConfiguration.isMappingModeChtp):

A print "running mapping pipeline for apid", apidName, "sideband", sb
0 # get (or make) the context to store the cube products
1 1t not result.refs.containskey("cubes"

i cubesContext = MapContext()

5 result.setProduct("cubes", cubesContext)

g cubesContext = result.getProduct("cubes")

!5 # run the DoGridding task to make a cube per subband
=S cubes = runOtfMappingPipelinelhtp)

7 addCubes(cubesContext, cubes, apidName, sh)

3 # Do the ~average 1f applicable

s it TheConfiguration. 150

#htp doAvg(Chtp=htp, params=paramns,
print "MNot averaging itegrations"

print ShTeetee—arerege e

i htp.setlevel(2)
-~ £ (@) Gesal=)
b Ro N ) WK{’é"ﬁbo@ ‘a5

pping modes"
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HIPE 2.0 - hifiFipeline

2

File Edit Run Window Help

FecH&) 5> »

] Editor X [=a]| x% [=a]| =% [=o]| = Navigator x T
=] Obsids to use.txt | €2 hifiPipeline x % | avel2Pi_ oAvo. - || A [y -
L A x = applicap]|| ¥ '
rinput - @ obs — @ doDec|||fi= qferareas

- @ #- = Desktop
CbservationContext obs — @ * [ Documents
Instruments: [0 HRS-H [0 HRS-V [ WBS-H ¥l WBS-V - @ = Download
- @ pacsPr * = axpert
fromLevel 1.0 i - @ gualas & [ hifi
upToLewvel 2.0 - - @ qualag & (= hipe._vz.0.0_RCB
- @ gualig - [ Music
palStore @ <Mo variable> L @ simple @ (= pacs
hrsalgo = | By Categ @ = Pictures

- [= Public
whsAlgo = @ = scripts
level LAIgo = ! Lgfp'_m_

[ raining
evel2 Algo '1'5Fn—eﬁ'1csste\ﬂalzPi;:neline,&lgo_nt:,m.rg.;:l\.r level2Pipelineslgo __B"" @ = Warkshop
obsid [ ] — algo_edit.png
Datahase @ |hifi_icc@iccdb 1. sron.rug.nl
hifical ® [
aux ® [
save ® [ !

) — B myspectrafits
quality 8 [ - [ obs_pipeline.png
obsMode ® ~ pipelinel.png

— pipeline_setup.png
tmVersion @ |default - B setuphcss.sh
execMode INTERACTIVE - | - [ surveys. ppt

@ test py

FOutput ~ uninstall_HIPE

= waorkshop_questionnaire. doc
Variable name for obs: |obs | - &l File System

~Info

Froperty not defined: hcss.ia.pal.store.spgstore -
status: ]
progress: | 0% L=

El console x (=@

T T TPe T o (OPS=00s, ap Tao= [ oo T T T TONCevE = Lo TP ToCev = 1= o= T T T TCCE TCCOR L ST O T O T T T =T

se,save=False,quality=False,tnVersion="default", execMode="INTERACTIVE")

Processing pipeline: from level 1.0 to Tewvel 2.0

herschel.share.util.ConfigurationException: Property not defined: hcss.ia.pal.store.spgstore
HIPE> Congfiguration.setProperty("hcss.ia.pal.store.spgstore","{anythingl}")

NameError: Congfiguration

HIPE> Configuration,setPropertu(he . pgstore!, "{anything}'")
HIPE Tguration.setProperty("hcss.ia.pal.store.spgstore", " {dumny

Japal stora
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IHiFi-jcc Final spectrum

.......
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Running the pipeline again using this

algorithm, shows that final spectra are not
averaged.
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